A recent meta-analysis of eight fMRI studies using gions involved in comparative judgments were identivarious tasks (number comparison, subtraction, approxfied using three criteria: task-related activation, presimation, or estimation) and methods (subtraction, primence of a distance effect, and interference of one ing, correlation) points to the horizontal segment of the dimension onto the other. We observed considerable bilateral intraparietal sulci (IPS) as playing a special role overlap in the neural substrates of the three compariin the internal representation of numerical quantities son tasks. Interestingly, the amount of overlap pre-
Ϫ42, Ϫ69, Ϫ16; 32, Ϫ60, Ϫ19; Ϫ23, Ϫ57, Ϫ20 for the main occipital foci). Only four between-tasks contrasts To test those possibilities, we investigated the cerebral circuits for comparative judgements of Arabic nugave significant results (p Ͻ 0.01). Number comparison, relative to size comparison, yielded larger activation in merals and two other nonnumerical dimensions, one spatial (physical size) and the other nonspatial (lumitwo bilateral inferior parietal foci (Ϫ64, Ϫ28, 40; 52, Ϫ28, 48), the left IPS (extending between Ϫ28, Ϫ48, 48 and nance). Fifteen subjects were scanned using a fast event-related fMRI paradigm while performing compari-Ϫ36, Ϫ48, 40), and a left ventral temporal focus (Ϫ52, Ϫ52, Ϫ12). Size comparison with numerical stimuli lead sons of size, luminance, and number. In all three blocks, performance was equated and identical stimuli were to small clusters of activation in the caudate nucleus (Ϫ12, 16, 4) when compared to the numerical task, in used, consisting of pairs of Arabic digits that varied in actual physical size, numerical size, and luminance the right IPS (32, Ϫ44, 36) and left inferotemporal cortex (Ϫ44, Ϫ68, Ϫ4) when compared to the luminance task, (Figure 1 ). This design allowed identification of changes in activation as subjects successively focused on each and in the right motor cortex (32, Ϫ20, 68) when compared to the size task with letter stimuli. dimension. It also allowed us to examine the interference evoked by the other two irrelevant dimensions, and its cerebral substrates. A fourth block, in which letters varyAnalysis of Distance Effects ing in size and luminance were presented, served as a For each task, only the relevant dimension induced a control with virtually identical stimuli but no numerical distance effect on response times ( Figure 3A The engagement of posterior parietal cortex in size of difficulty arises from the necessity of attending to increasingly finer perceptual details of the stimuli (either judgements fits with previous reports of its involvement irrelevant distance effects. All activations were isolated using a random effect analysis of individual contrasts (smoothed with a kernel of 5 mm). We first isolated the circuits involved in each comparison Tasks and Stimuli Each subject performed, in a random order, four comparison tasks task by contrasting correct trials to the rest trials of the same block at a voxelwise threshold fixed at p Ͻ 0.01 and a clusterwise threshold in four different blocks. For three of these blocks, stimuli were pairs of numbers (small numbers: 1, 2, 3; and large numbers: 7, 8, 9) fixed at p Ͻ 0.05 corrected for multiple comparisons across the brain volume. This image, thresholded at p Ͻ 0.05, also served as presented visually on a rear-projection screen (70 Hz refresh rate) at a rate of one pair every 2.4 s. Before each block of 160 trials, a mask for the detection of between-tasks differences, distance effects, and interference effects. We compared the activations besubjects were instructed to compare stimuli either according to their numerical value, their physical size, or their luminance. On each tween tasks using appropriate interaction terms (e.g., (task1 Ϫ rest1) Ϫ (task2 Ϫ rest2)), and the functional imaging correlates of trial, two stimuli appeared simultaneously on the left and right side of the screen (2Њ left and right of fixation) during 200 ms followed the distance effect using a contrast of close trials versus far trials. We examined differences between distance effect by testing the by a black screen for 2200 ms. Subjects responded by pressing the left or right button to indicate the side of the largest relevant attribute significance of the interactions (close Ϫ far trials for dimension i ) Ϫ (close Ϫ far trials for dimension j ). To determine the areas of overlap (see examples in Figure 1 ). For the fourth block, stimuli were letters (six vowels: a, e, i, o, u; and five consonants: c, n, r, s, v) with between distance effects, we performed Boolean intersections of their corresponding images, each at a voxelwise threshold of p Ͻ irrelevant variations in luminance, and subjects had to perform only a physical size comparison. Each block was preceded by six train-0.01 and a corrected clusterwise threshold of p Ͻ 0.05. Threedimensional representations of overlap in the brain were obtained ing trials.
To study the numerical distance effect, we selected target pairs using Anatomist (http://brainvisa.free.fr/index.html), a visualization software developed in our lab. made of close digits (1-2, 2-3, 1-3, 7-8, 7-9, 8-9 ) and target pairs made of far digits (1-7, 1-8, 2-7, 2-9, 3-8, 3-9) . These pairs were
In a second analysis, we sorted trial pairs into 4 conditions (congruent versus incongruent trials for size and number, and congruent formed by combinations of two triplets (1-2-3 and 7-8-9 ), so that 
